Differential effect of glucose deprivation on MAPK activation in drug sensitive human breast carcinoma MCF-7 and multidrug resistant MCF-7/ADR cells.
We have investigated the effect of glucose deprivation treatment on the activation of mitogen activated protein kinases (MAPKs) in the drug-sensitive human breast carcinoma cells (MCF-7) and its drug resistant variant (MCF-7/ADR) cells. Western blots and in-gel kinase assays showed that glucose free medium was a strong stimulus for the activation of MAPK in MCF-7/ADR cells. No activation was seen in MCF-7 cells. MAPK was activated within 3 min of being in glucose free medium and it remained activated for over 1 h in MCF-7/ADR cells. After being returned to complete medium, 1 h was required for the MAPK to become deactivated. To investigate whether alternative sources of ATP could inhibit glucose deprivation induced MAPK activation, we added glutamine and glutamate to glucose deprived medium. The addition of glutamine did not reverse glucose deprivation induced MAPK activation in MCF-7/ADR cells. The addition of glutamate, however, decreased the MAPK activation and the length of time of activation. We observed an increase greater than three fold in MEK, Raf, Ras, and PKC activity with glucose deprivation in MCF-7/ADR cells. This suggests that glucose deprivation-induced MAPK activation is mediated through this signal transduction pathway.